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Description 

pototfldAnolicaiion 

This application Is related to US. Application Serial 
No. 07/959.017. filed October 9, 1992. and entitled 
"Rotational Endoscopic Mechanism with Jointed Drive 
Mechanism-, (see EP-A-582 243 document under AH 
54(3) EPC). 

Fipl^lnf the Invention 

Generally, this Invention relates to minimally Inva- 
sive surgical instruments. More particularly. tNs inven- 
tion relates to minimally Invasive surgical instruments 
having end effectors such as graspers, dissectors, and 
scissors. Most specifically, this invention relates to mini- 
mally invasive surgical instalments having an elongate 
tubular portion plvoteWy connected to an end eHector 
portion, wherein the latter includes first and second end 
effectors and an end effector mount having first and 
second mount portions and a wrist mechanism associ- 
ated wth the first and second mount portions for permit- 
ting adjustment of the angular position of the first mount 
portion relative to the second mount portioa 

Background flf ttie Indention 

Within minimally invasive surgery, there is a recog- 
nized need for simple devices such as graspers, dissec- 
tors, scissors, and other basic surgical instrumente. 
These instruments are necessary in order to perform 
single functions during surgical procedures. Specifi- 
cally. devices such as graspers are necessary in ofxJer 
to property dear the wortc site so that the tissue to be 
woriced on may be Isolated and surgery may be per- 
formed. Scissors may be needed in order to mal« an 
appropriate cut in tissue. Dissectors can be necessary 
to separate one portion of tissue from another. These 
instruments also enable other, larger instalments, such 
as staplers and ligating clip appfiers. to have sufficient 
volumetric room to perform effectively during proce- 
dures such as appendectomies, diolecystectomies. 
hemiorriiaphles. etc. 

Traditionally, minimally invasive surgical instru- 
ments such as graspers, dissectors, scissors and the 
Mike have been mounted on generaBy straight shafts. 
These shafts may or may not have been able to rotate 
about their longitudinal axes. Nonetheless, there has 
been perceived a need for the end effector portion of the 
shaft to be able to angulate wHh respect to the longitudi- 
nal axis off the shaft This would enable the surgeon to 
attack tissue to be operated upon from an oblique angle 
In feet ft may be desirable to have the shaft angulate up 
to 90" with respect lo the longitudinal axis of the shaft 
In many ways, this function can be analogized to the 
capability of the human hand to rotate around the "axis" 
of the ann. and also "angulate" about the wrist Ol 
course, while the hand is able to function with pure rota- 



tion, the degrees off freedom given by wrist action are 
nfwch greater and in many ways erihanoe the ability of 
the hand to perform simple da8y functkxia 

EP-A-526 1 1 5 discloses a surgical instrument oom- 

5 prising an elongated tubular section including a tubular 
portion, first and second end effectors and actuator 
means connected to sM first and second end effectors 
lor effeclir^ pivotable movement of said first and sec- 
orxl end effectors. 

10 There is perceived a need for a minimally in«^ 
surgical mstmment having an end effector portk)n wtiich 
is capable of angulating with respect to the longitudinal 
axis of ttie instwment It would additionaMy be desirable 
to have an end eflecbor portion whfch, in addrtion to 

IS being aUe to angulate with respect to the longitudinal 
axis of ttie instalment includes means fdr permitfing 
acjustment of the angito position of ttie end effectors 
about the central axis off the end effector portkm. 

20 Summarv of t he Invention 

In acoordancie witti a f irst entxxliment a minimaDy 
invasive suigk»l instrument is provided having a shaft 
whteh defines a tongitudinal axis of ttie instalment The 
25 shaft extends from a handle portion of ttie instniment 
and is able to rotate about ttie longitudinal axis of ttie 
instrument Such rotation also causes rotatton of end 
effectors, such as scissors or graspers, placed at ttie 
distal end of ttie instalment Such rotatton is effected by 
30 rotating a knob placed adjacent ttie handle portion off 
ttie instament Grasping or cutting is accomplished by 
a scissor-like mofion of a pair of handles k)cated at ttie 
rear of the instrument One handle is fixed relative to a 
drive shaft coupled to the end effectors. The other han- 
35 die is capable of pivoting witti respect to ttie fixed han- 
dle TWs pivotable movement causes a sTiding motion of 
ttie drive shaft which is contained within ttie outer tUse 
of ttie instalment. AflexiWe cable is fixedly connected to 
ttie drive shaft for movement ttierewitti. This flexible 
40 drive cs«e moves wHhin a devis and causes Operation 
of ttie end effectors. In ttils way. operation of ttie instal- 
ment is accomplished. aBowing ttie surgeon to maintain 
a stationary hand position. 

TWs Instrumem also provMes for articulation off ttie 
45 end efffector portion wfth respect to ttie longftudinal axis 
of ttie shaft Articulation is accomplished by operatton off 
front and rear articulating knobs whfeh cause heltoal 
grooves or threads to efffect linear nxivement of a 
winged nut attached to an articulatoi tube contained in 
50 ttie mechanism. Upon moving, ttie articulation tube 
causes the end efffector portion to angulate wfth respect 
to ttie longitudinal axis of ttie outer tiije. Depending 
upon the amount off articulation aeated by ttie articula- 
tion knoh. ttie outer shaft will angulate from 0* to 90* 
55 wfth respect to ttie outer shaft of ttie instrument. 

r^urally. once ttie mechanism has artkxiiated, ft is 
inporlant ttwt ttie instnimeni continue to be able to 
operate. THs is accomplished by use off ttie flexible 
cable which Is coupled to ttie end eflectois and ttie drive 
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shaft. This flexible cable ie capable of operating the end 
effectors around the angle created by the articulated 
angulation. Becai^e driving the cable is accomplished 
around any such angle, the end effectors continue to be 
able to operate. In this way. use of the des^e can be 
made at any angle between 0* and 90'' with respect to 
the longitudinal axis of the shaft 

A lodQng mediartism is provided wfvch prevents 
articulation during rotation of the sfeft and the end 
effector portion. In tWsviray. during rotational motioa the 
means for effecting articulation is held in place, and 
there is no articulation of the end effector portion with 
respect to the longitudinal axis of the instrumenL In con- 
trast during articulation, the rotational mechanism is 
locked in place so that the relative rotational position is 
maintained. This "dutch-type" mechanism allows the 
user to accomplish many varied functions during a sur- 
gical procedure. 

In accordance with tfie present Invention, a surgical 
instrument is provided as defined in the claims having 
an elongate tijbular or shaft section, first and second 
end effectors, and actuator means connected to the first 
and second end effectors for effecting pivotaUe move- 
ment of the first and second end effectors. The elongate 
~tubular section includes a tiixilar or shaft portion and an 
end effector mount The tubular portion comprises an 
outer tube and an elbow fixedly connected thereto. The 
end effector mount includes first and secorid mount por- 
tions and wrist means associated with the first and sec- 
ond mount portions for permitting adjustment of the 
angular orientation of ttie first mount portion relative to 
the second mount portion. The tidxjtar portion is pivota- 
bly connected at its etoaw to a proximal end of the sec- 
ond mount portion. The first and second end effectors 
are pivotably connected to a distal end of the first mount 
portioa When the angular orientation of the first mount 
portion is adjusted via the wrist means, the angular ori- 
entation of the first and second end effectors is Ukewise 
cfisviged. 

The wrist means preferably comprises an outer 
tube, a spring retention pin and a spring. The outer tube 
is fixedly connected to a proximal end of the first mount 
portion. It includes an internal spring engagement 
member and a position engagement tooth. The spring 
retention pin is posKioned within the outer tutje and 
includes a sleeve portion and a spring contact portion. 
The sleeve portion is fixedly mounted within a twre in a 
distal end of tiie second mount portioa The spring is 
positioned about the sleeve portion of tiie spring reten- 
tion pin and is interposed between the internal spring 
engagement member and tiie spring contact portion for 
biasing a proximal end of tiie outer tube toward the dis- 
tal end of the second mount portion. 

At least first and second recesses are formed witiin 
the distal end of the second mount portion and are 
spaced drcumferentially apart from one another atxxjt 
the distal end of tiie second mount portion. The outer 
tube is rotatable about its central axis between a first 
position where tiie position engagement tooth engages 



with tiie first recess and a second position where the 
position engagement tooth engages witti the second 
recess. 

The various embodiments of tiie present invention 
s wiQ be better understood in relation to the attached 
drawings taken in conjunction with tiie detailed descrip- 
tion of the invention. 

Detailed Description of ttie Dravyinos 

'10 

Rg. 1 is a perspective view of a minimally invasive 
surgical instrument showing tiie instrument of EP- 
A-692 243; 

Rg. 2 is an expkxied assembly view iOustrating the 
IS end effector portksn. the outer tube, the articulation 
tube and tiie drive rod of the instrument shown In 
Rg. 1: 

Rg. 3 is an expkxied assenrtrfy view of tiie handle 

portion of the instrument shown in Rg. 1; 
20 Rg. 4 is a perspective view of the articulated end of 

the instrument shown in Rg. 1; 

Rg. 5 is a partial cross-sectional side view of the 

instrument shown in Rg. 1 ; 

Rg. 6 is a perspective view of a surgk:al instrument 
25 consti-ucted in accordance witii a first embodiment 

of the present invention; 

Rg. 7 is an end view/of tiie end effector portion of 
the instrument shown In Rg. 6 vtrherein tiie end 
effectors are shotvn in a first angular position and 
30 are further shown iri phantom in two additional 

angular positions: ^ 

Rg. 8 Is an exploded assembly view IDusb^rting the 
end effector portnn, the outer tUbe, the articUation 
tube and tiie drive rod of ttie instrument shown in 
S5 Rg. 6; 

Rg. 9 is a perspective view of the wrist of the instru- 
ment shown in Rg. 6; 

Rg. 10 is a view taken generally along sectkm line 
10-10 in Rg. 9; 

40 Rg. 11 is a cross-sectional view similar to Rg. 10. 
but showing the outer tube of the wrist displaced 
from tiie distal end of ttie second mount portion; 
Rg. 12 is a cross-sectional view taken generally 
along section Gne 12-12 in Rg. 9; 

45 Rg. 1 3 is an exploded view of ttie wrist of the instru- 
ment iOustrated in Rg. 6; and 
Rg. 14 is a view taken along Gne 14-14 In Rg. 13. 

DctaHed DescripBon of ttie Invention 

so 

An in s tmrnent 1 for performing minimally invasive 
surgical procedures, is described in EP-A-592 243 and 
Is described here fbr explanatory purposes and is seen 
generally in Rgure 1 . This instrument 1 includes an end 
55 effector portion 100 which is capat)le of rotating about 
tiie longitudinal axis of ttie shaft or outer tube 10, which 
axis defines ttie tongitudinal axis of ttie instmment 1. As 
well, end effector portion 100 is capable of bdng angu- 
lated so ttiat it may be placed at an angle up to 90* witti 



3 



EP0621000B1 



6 



respect to the longitudinal axis ol the shall 10. as best 
shcwm in Figure 4. 

As shown in Rgure 2. the instrument 1 includes a 
drive rod 30 which is generally cylindrical and runs sub- 
stantially the entire length of Ihe instrument 1 . This drive 
rod 30 is posHioned within an articulation tube 20. The 
articulation tube 20 is also cylindrical and is atHeto be 
moved longitucBnally with respect to the drive rod 30. 
Further, the articulation tube 20 and the drive rod 30 W 
vBthin the ouer tube 10 of the instrument 1. While tubes 

10 and 20 are shown in the illustrated embodiment as 
having a generally circular cross-section, they have 
any geometric cross-section desired for a ^ applKa- 
tion or for appearance purposes. Rod 30 may also be 

formed to have any reasonable eross-secSon; however, 
rod 30 typically would have the same ooss^edion as 

thetube20. ^ 
Ihe driving porfion of the instrument 1 and its end 
effectors wMl now be described. TTie drive rod 30 is 
cap^ of moving longitudinally with respect to the 
outer tube 1 0. This drive rod 30 is connected at its distal 
end to a drive cable 50 at crhnp 32. This drive caljle 50 
fits secuely within a cable sleeve 140. At the di^ por- 
tion of the drive cable 50. there is attached a rod md 
101 via solder and crimping at end 102. This rod 
101 is capable of effecting pivotable movement ol end 
effectors 60 and 70. The rod end 101 is held within the 
longitudinal center 42 of the clevis 40. Ttie drive cabte 
SO also fits securely wHWn the center 42 of the cle/is 40 
«nd bolh the rod end 101 and drive caWe 50 are capa- 
ble ol moving wHh respect to the clevis 40.^ 

When the drive cable 50 is moved with respect to 
the clevis 40. it guides the rod end 101 In a ^"^'^ 
fashion with respect to the clevis 40. In so doing, the rod 
end 101 pivots the pair of jaw links 80. These jaw W« 
80 rotate at the rod end 101 at pivot points 103. ^ 
shown in Rg. 2. the jaw Bnks 80 include «>afed endsJa. 
««ch extend outwardly from the central axis of the drive 

rod 30. . . 

At the distal ends of the rod linte 80 are attached 

the end effectors of the instrument For instance, in this 
exaiT^Jle. there are shown end efledors which conw»Ke 
an upper jaw 60 and a lower jaw 70 of a grasping 
anism. However, it is to be understood that these end 
effectors may be scissors a dissectors or «»ner 
instruments. What is necessary is that the end efteciore 
60 70 are attached at their respective proximal ends ffi. 
72'to the distal ends 84 of the jaw Bnks 80. in oKto thai 
thejawlmksBOmaymovetheendeHecloiseo.TO. 

Thus, when the drive rod 30 is moved in a proximal 
fashion toward the user, the drive cable 50 is a«^y 
pulled in a proximal direction. This drive cable SO is 
capable of putting the rod end 101 so that ft too moves 

inVproximal direction. Because the jaw linte 80 are 

connected to the rod end 101 at the pair of pwoting 

Doints 1 03. the jaw Inte 80 are similarly pulled in a prox- 

\ma\ direction. In this manner, the jaw linte 80 roWe 

from an outwardly flared position to an '^^^^^ 
position with respect to the longHudinal axis of the drive 



rod 30. When this occurs, the jaw Imte 80 at their OxM 
ends rotate the proximal ends of the end effectors 60. 
70 towad the tongitudinal axis of the instnimenl The 
end eHectois 60. 70 are pivoted at points 64. 74 abort 
5 boulder screw 90 attached to pivot hdes 44 coritein^ 
at the distal end of the clevis 40. 
60. 70 similarly rotate about the clevis 40 so that me 
entire mechanism is "closed". 

On the other hand, wrtien the drive rod 30 is pu^ 
to dislally. the rod end 101 causes the jaw linte 80 toflare 
outwardly from the tongitudnal axis ol the <*!« rod 3a 

This outward flaring causes Ihe ends 66. 76 of the end 
effectore 60. 70 to similarly move oiMwaidly. era 
effectors 60. 70 pivot at points 64. 74 about 
15 screw 90 connected to the pivot holes 44 at the end 01 

dens 40. Thus, with this rotatioa the end effectors TO. 
70 also pivot so «iat the device is now "open". In tte 

lashion, therefore, reciprocal motion of the dnve rod 30 
operates the end effectors 60. 70 of the instniment 1. 
20 ft is to be understood thai Ihe drive rod 30 IS cab- 
bie of inoving with respect to tolh the articulation tjtoe 
20 and the outer tube 10 ol the instrument 1. Inttw 
fashion, motion of the drive rod 30 is capable of toamg 
periormed regardless of the relative positioningrt erther 
s Ihe articulation tube 20 or the outer ti*e 10. Thus, the 

motion ol the drive rod 30 is capable of caus»ig per- 
formance of the end eflectore 60. 70 at any rotational 

poslttonoflhelnBtninientl. ... 
Articulation of the end effector portion 100 vwMiw 
30 be desciajed.TWsarteulalk)n can best be understood 

from obsenring motion of the artinJaion fcte 20 in rela- 
tion to the outer tube 10 of the mechanism. The arBah 
lation tube 20 is connected by a wekJ at Hs distal enda 
to the internal chamber 122 of slider elbow 120. -nw 
as distal end 12 of the outer tube 10 fits over the snrallw 
outer circumference 132 contained at the proximal «« 
oi fixed ebow 130 and is rigidly connected theretoJTie 
slider ebow 120. theretore. isabteto move with r^pect 
to the outer tube 10 along the tongiludinal ajfed the 
40 instalment 1. This can be seen in Figures 1and4. tor 
instance. There, the arliculatton lube 20 has moved as- 
tally Sin<larly. the slider elbow 120 has been moved as- 
tany by the artrculation tube 20. As wiO be further 
dtecussed betow. this sliding motion causes the angite- 
4S tion of the end effector portion 100 ol the instrument 1. 

The distal end 124 ol the slider etxjw 120 is con- 
nected byapin 150 to the proximal end 112of the elbow 

Onk 110. This elbow link 110 is connected by a amito 
pin 1 50 at its opposHe or distal end 1 1 4 to pivot botes 46 
so on t*s 14601 clevis 40. Similarly, the de/ls 40 b cor»- 
nected by pin 150 at pivot hote 48 on an opposrte tab 
148 to the fixed elbow 130. With these connections 
arranged in this fashton. angulation of the end etertor 
portion 100 with respectto the tongitudinal axis of the 
ss instniment can be accomplished. Thus, when Ihe srtc- 
idatton tube 20 is moved dfeWly. the slider elbow 1M s 
also moved disteDy. This distal mwement of the sMer 
etXMf 120 causes rotation ol the ebow ink 110 about 
the proximal end 112 connected to slider ebow 120. 
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Such nxstion similarly causes rnofon of the etbow link 
110 about distal end 114 connecting elbow link 110 and 
diens 40. Howey/er. because the cHejts 40 is fixed at tab 
148 to the fixed eibow 130 connected to the outer tube 
1 0. the clevis 40 is caused 1o rotate relative to the tongi- 5 
tucfinal axis of outer tube 10, in the manner of a typical 
four-bar linkage. 

This can best be seen in Figure 4, where motion 
has been accomplished. There, it is seen that the distal 
motion of the slider elbow 120 has caused angulation of 10 
the devis 40 from the k)ngitudinal axis of the outer tube 
10. Of course, proximal motkm of the slider elbow 120 
caused by proximal motion of the articulatkxi tube 20 
causes return rotation of the devris 40 to a position 
where there is no angulation between the clevis 40 and is 
the longitudinal axis of the outer tube 10. 

It is desirable to accomplish operatkxi of the instru- 
ment 1 at any angulation of the clevis 40 with respect to 
the outer tut>e 10, Thus, it is important fbr the drive rod 
30tobeabletomovewithrespecttotheclevis40atany 20 
angular position of the clevis 40. This is accomplished 
through the attachment of the drive rod 30 to the drive 
cable 50. Because the drive cable 50 is flexible, it can 
move with respect to the clevis 40 when the clevis 40 s 
positioned at an angle to the outer tube 10. the articula- 2S 
tidn tube 20 and the drive rod 30. A portion of the drive 
cable 50 extends through a cable sleeve 140 made from 
a low friction material such as Teflon^, and therefore 
motion of the drive cable 50 within the clevis 40 is read- 
ily accomplished. The cable sleeve 140 may altema- so 
tively comprise a wire-wound guide sleeve (not shown). 

Thus, motion of the drive cable 50 can be accom- 
pfished at any angular position of the clevis 40 with 
respect to the outer tUbe 10. even at 90*" angles, which 
has heretofore not been possible for any artk»lating ss 
type minimally Invasive surgcal instruments. 

Now that the end effector 100 portion of the Instru- 
ment has been desaibed, this instrument 1 must be 
understood in conjunction with the control portfon of the 
instalment 1 . H must be remembered that while artfcula- 40 
tion and operation of the end effectors 60, 70 are 
accomplished, only three portkxis extend into the han- 
dle. That is. only the outer tube 10. the articulation tube 
20. and the drive rod 30 extend into the handle sectfon 
of the instrument1.lnrportantly.it is to be noted that the 45 
outer tube 10 is connected via its flange 14 to the end 
cap 240 which is positfoned adjacent to the front of 
articulation knob 260 of the instrument 1 . This can best 
be seen in Figures 3 and 5. The artk^lation tube 20 is 
press tit or otherwise connected to the wing nut 250, so 
see Figure 5. so that motion of wing nut 250 causes 
motion of tube 20. The drive rod 30 extends through the 
entire instrument 1 and is connected at its proximal end 
to the drive ball 310. which is maintained within the trig- 
ger 350 contained at the proximal end of the instrument 55 
1. This drive baD 310 is secured by set screw 320 to 
drive nod 30. 

The trigger 350 is capable of rotating about the han- 
dle 360 of the instalment via a pin 330 which connects 



both the handle and the trigger at pivot holes 352, 362. 
TKs pin 330 is heW in place by a trigger cover 340 as 
better seen in Figure 3. Thus, it wfll be readBy under- 
stood that the driving of the end effectors 60. 70 of this 
instalment is accomplished solely by the scissoring 
action of the trigger 350 with respect to the handle 360. 
When the trigger 350 is rotated so that it is closer to the 
handle 360. the drive ball 310 is caused to pivot proxi- 
mally wrth respect to the handle 360. Thte proximal 
motion of the drive ball 310 causes proximal motion of 
drive rod 30, and consequently causes a dosing of the 
end effectors 60. 70 one on the ether. The motion of the 
trigger 350 away from the handle 360 causes pivoting 
about pin 330 so that there is caused a distal motion of 
the drive rod 30. In this way. a distal motion at the distal 
end 32 of the drive rod 30 results, causing the end effec- 
tor jaws 60, 70 to move away from one another, and 
therefore accomplish opening of scissors or graspers or 
any other surgical end effectors. 

This driving capability of the instrument 1 must now 
l>e understood in conjunction with the articulatkNi or 
angulation descrfeed above, taken further in conjunc- 
tk)n vwth rotation of tWs mstriment 1 . Rrst the articula- 
tion aspects of this instrument wiD be descrtoed. 
Articulatfon is aooompGshed by the articulation Knob 
assembly. whk:h comprises the front articulation knob 
260 and the rear articulation knob 270. whk^ knobs 
260, 270 are fixedly secured to one another. Positioned 
within this articulation knob assembly arxj fitted within 
slot 164 of double slotted tube 160 is the articulation 
wing nut 250. The slotted tube 160 is screwed at 
threads 162 to cap 240. A spring 230 regulates motion 
of the articulatton wing nut 250 wnthin the stot 164. The 
articulation wing nut 250 is connected to the artkulation 
drive tube 20. as described above. Accordingly, move- 
ment of the articulation wing nut 250 causes the drive 
tube 20 to move the end effectors 60, 70 and clevis 40 
at the distal end of the Instrument 1 . Of course, because 
the outer tube 10 is connected at flange 14 to the end 
cap 240. when articulation is accomplished, the articu- 
lation tube 20 is capable of moving with respect to the. 
outer tube 10. 

When it is desired to peribrm artkulation. the user 
rotates the articulation knob assembly, m this way. the 
inner helical thread or gnoove 262 of the front articula- 
tion knob 260 and the inner helk^l thread or groove 
270a of the rear articulation knob 270, see Fig. 5, cause 
relative motion between wings 252 of the articulation 
wing nut 250 and the remainder of the instrument 1. In 
other words, with a clockwise motfon, the artkailation 
wing nut 250 is pulled proximally towaid the user. In this 
way, the articulation tube 20 similarty moves proximaOy. 
and therefore slider elbow 1 20 is also moved proximaDy. 
This tends to straighten the clevis 40 with respect to the 
longitudinal axis of the outer tube 1 0 of the instalment 1 . 
Conversely, when the knobs 260. 270 are moved coun- 
terclockwise, the heGcal grooves 262. 270a of knobs 
260. 270 cause the articulating wing nut 250 to move 
distany within slot 164. This distal motfon causes distal 
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motion of the slider elbow 120. and in turn causes angu- 
lation of the deris 40 with respect to the longitudinal 
axis off the outer tiibe 10. 

Helical grooves 262 and 270a convert the rotary 
motion of the knObs 260, 270 into linear motion of the s 
articUtetion tube 20. TOs rotary motion gives a generally 
one-to-one ratio between motion and articulation. Thus, 
roughly 120* of knob rotation is needed for 90" of shaft 
articulation. Thus, the user is able to get a general Teel" 
lor angulation of clevis 40 over a r^tively easy (from to 
the user^ perspective) length of motion. 

Next, it will be necessary to describe rotational 
motion of this instrument 1 . However, in order to do so, 
rt will lirst be necessary to understand the interrelation- 
ship between the artfculation portfon off the instrument 1 is 
and the rotationea portton of the instrument 1. Generally, 
as can be seen from the ligues. rotation spring 220 
causes the rotation knob 290 to be moved proximally 
within tiie instrument 1 . This rotation knob 290 has con- 
tained within it a series of locking ratchets 292. These 20 
locking ratchets 292 are capable of mating with the 
ratchets 302 of rotational lock 300. The rotational lock 
300 is adhesively secured within opening 364 in the 
handle 360. Positioned within the operang 364 at the 
proximal end off the kwk 300 is a retaining ring 200. ^ 
which serves to secure tube 180 in place within the 
opening 364 in ttie handle 360, see Fig. 5. 

When the rotation spring 220 pushes on the rota- 
tion knob 290. it causes the locking ratchets 292 on the 
rotation knob 290 to mate with the rotation k»kratch«s so 

302. so that the rotalkxi knob 290 is statically hekJ with 
respect to the handle 360. Thus, typfeally when the user 
rotates articulation knobs 260. 270. this causes motion 
of the articulation wing nut 250 and its concomitant 
articulation tube 20 with respect to the stationary outer ss 

tube 10. the end cap 240. the stationary handle 360. the 
trigger 350, and the rotation knob 290. 

Interposed betvireen tiie rear articulation knob 270 
and the rotation knob 290 is articulation ratchet lock 
280 ft includes a series of knurls 282 which interact with 40 
knurls 272 contained in the proximal portion 274 off the 
rear artculation knob 270. Extending through the center 
of rotation knob 290 is the tube 180. This tii)e 180 is 
held within fixed handle 360 by the retailing ring 200. as 
desCTibed above. The tU)e 180 has threads 184 on Its 4s 
distal end which are matedly tiireaded within the 
threads 166 of the stotted tube 1 60 so as to be fixedy 
secured thereto. The articulating knobs 260. 270 are 
free to rotate witti respect to tiie handle 360 and. tttere- 
fore the articulation wing nut 250 is capable of moving so 
with respect to the handle 360Arigger 350 combination. 
The drive tube 30 is extended through the center 1 86 off 
the approximately 10mm tube 180 and Into the handle 

360 as previously described. 

An articulation spring 210 is placed between articu- 55 

latton ratchet lock 280 and spring retainer 170. 
Together, tiie articulation ratchet lock 280. the spring 
210 and the spring retainer 1 70 are posrtioned between 
the snap 190. The rear articulation knob 270 is 



kx^ated on the distal side off the distal-most snap ring 
190 and is prevented from moving proximally tiy that 
snap ring 190. The articulation spring 210. which is 
stifffer than the rotation spring 220, causes ttie knurts 
282 on ttie free floating articulation ratchet lock 280 to 
engage with the knurts 272 on the rear articulation knob 
270. Thus, when ttie rotation knob 290 is engaged witti 
ttne lock 300 and the artfculatkm knobs 260. 270 are 
rotated wltti respect to ttie stationary rotation knob 290, 
ttie articulation knob 270 moves relative to slationary 
ratchet tock 280 so ttiat its knurts 272 slip over ttie 
knurls 282 on ttie ratchet lock 280. The rotation spring 
220 is positioned between ttie articulation ratchet lock 
280 and ttie rotation knob 290 lor urging ttie rotation 
knob 290 into engagement witti ttie rotation ratchet lod^ 
300, see Fig. 5. 

When it is desired to rotate ttie tubes 10. 20 and 
drive rod 30 witti respect to ttie handle 360. ttie user 
places a distal force on the rotation knob 290 and 
rotates same. Distal force on ttie rotation knob 290 
causes ttie tocWng ratchets 292 on the rotation knob 
290 to disengage witti ttie rotation lock ratchets 302 on 
ttie lock 300. The rotation knob 290 is provkJed witti two 
ears 290a. see Fig. 5. wrtiich extend into ttie slots 168 on 
the slotted tiA)e 160. even when the knob 290 Is 
engaged witti lock 300. The ratchet kx* 280 also 
includes ears 280a which extend into ttie slots 168 on 
ttie stotted tube 160. Upon disengagement off the lock- 
ing ratchets 292 witti ttie lock ratchets 302 and rotation 
off ttie rotation knob 290, ttie stotted tube 160 fe rotated 

which, in tum. causes rotation off ttie articulation wing 
nut 250 and its concomrtant articulation tube 20. ttie end 
cap 240 and the outer tube 1 0. and ttie ratchet lock 280. 
Rotation off ttie ratchet lock 280 effects rotation of ttie 
articulation knobs 260 and 270 due to engagement off 
knurls 272 witti knurts 282. Thus, ttie distal motion off ttie 
lotatfon knob 290 causes a lockngnp- of flie entire 
rotational mechanism. In ttiis way. rotation of ttie rota- 
tion knob 290 causes rotation of ttie stotted ui>e 160 
which, in turn, causes rotation off ttie end cap 240 and 
ttie outer tUbe 1 0 as well as rotation off ttie wing nut 250 
and ttie articulation tube 20. This rotation further causes 
simultaneous rotation off the fixed elbow 130. ttie deve 
40 and ttie end effectors 60. 70. 

Because ttie end effectors 60. 70 are connected via 
the drive caWe 50 to ttie drive rod 30. ttife causes rota- 
tion of ttie drive rod 30 Kvittiin ttie entire mechanism. 
(NormaOy. H fe to be rementered ttiat ttie drive rod 30 
moves independenfly off the artfculation tube 20 and ttie 
outer tube 10.) Rotation off ttie drive tU)e 30 causes 
rotatton of ttie ball 310 wittiin ttie handle 360. Thus, ori- 
entation of ttie drive rod 30 now is effected wittiin ttie 
handle 360. However, as ttie trigger 350 Is able to cause 
motion off ttie drive rod 30 at any rotational position off 
the drive rod 30. utility 6ff ttie handle 360Alrigger 350 
oonfoination is not efffeded. 

An end effector portion 400. constructed in accord- 
ance witti a fist embodiment of ttie present invention. 
wiU now be described witti reference to Figs. 6-14, 
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where like elements are referenced by like numerals. In 
this embodiment the end effector portion 400 includes 
an end effector mount 424 and first and second end 
effectors 60 and 70. which are pivotably connected to a 
distal end of the mount 424. The end effector mount 424 s 
Is provided with a threeix>sltion wrist 410 and first and 
second mount portions 420 and 422 which are assod- 
ated with the wrist 410. see Rg. 6. As will be more 
explicitly set out below, by rotating the wrist 410, tfie end 
effectors 60 and 70 are rotated about the centra) axis of w 
the end effector portion 400 between f irsl second and 
third positions, which are located at angles of 0*. 45* 
and 90*. respectively, to an axis 430, shown in Fig. 7. 
TTie rotation of the end effectors 60 and 70 about the 
central axis of the end effector portion 400 is independ- is 
ent of rotation of the tubes 10. 20 and the drive rod 30 
with respect to the handle 360 effected by turning the 
rotation knob 290. 

Referring now to Rgs. 10-13. the wrist 410 com- 
prises an outer tube 412, a spring 414 and a spring 20 
retention pin 416. The distal end 4i2a of the outer tube 
412 is press fit onto or otherwise fixedly secured to an 
extension 420a at the proximal end of the first mount 
portion 420. Ttie outer tut>e 412 includes an internal 
spring engagement member which, in the illustrated 2s 
entwditheht, (X)nprises a sne^^ 
an internal circumferential recess 412b in the outer tube 
412. In place of the snap ring 412c, the outer tut)e 412 
may be formed having an integral shoulder (not shiown) 
which functions as the internal spring engagement so 
member. The outer tut)e 412 further includes an internal 
position engagement tooth 412d. 

The spring retention p'n 416 is positioned within the . 
outer tube 412 and includes a sleeve portion 416a and 
a spring contact portion 416b. TTie sleeve portion 416a ss 
is press fit into or otherwise fixedly mounted within a 
bore 422a in an extension 422b at the distal end of the 
second mount portion 422. The spring 414 is positioned 
akxxjt the sleeve portion 416a of the spring retention pin 
416 and is imerposed. betwee^^ spring 40 

engagement member 412c and the spring coritact por- 
tion 416b for biasing a proximal end 412e of the outer 
tube 412 toward a distal side wall 422c of the second 
mount portion 422. see Rgs. 10 and 11. 

Three recesses 440a-440c are formed in the exten* 45 
sion 422b of the second nrK)unt portion 422 and spaced 
drcumferentiaily apart from one another at>out the 
extension 422b. see Rg. 14. The internal position 
engagement tooth 412d engages with one of the three 
recesses 440a-440c to lock the wrist 410, and hence, so 
the end effectors 60 and 70. in one of three positkxis. 
which are spaced at angles of 0*. 45* and 90*. respec- 
tively, to the axis 430. see Rg. 7 and 12. The three 
recesses 440a-440c are defined by walls 422d and 
422e and teeth 422f and 422g on the extension 422b of 55 
the second mount portion 422. 

A surgeon may change the angular position of the 
mi effectors 60 and 70 prior to inserting the tube 10 
into a trocar (not shown) by changing the angular posi- 



tion of the outer tut)e 412 with respect to the second 
mount portion 422. This is accomplished by f irst grasp- 
ing the out& tut>6 412 and moving it in a longitudinal 
direction, denoted by arrow 432, away from the distal 
side wall 42^ of the second nmmt portion 422 80 that 
the tooth 412d is withdrawn from the recess In which H 
had been engaged, see Rg. 11. The surgeon then 
rotates the outer tube 41 2 to a new desired position and 
releases the tube 412 so tfiat its proximal end 412e is 
urged back toward the distal end wall 422c of the sec- 
ond mount portkvi 422 by the spring 414. As the tut>e 
412 is moved toward the second mount potkm 422. the 
tooth 4l2d engages wHh the recess at the new positton. 

The distal end 412e of the outer tube 412 is pro- 
vided with an indented mark 41 2f and the second mount 
portion 422 is provided with three indented marks 422g- 
422i. The position of the outer tube 412 relative to the 
second nrmnt portion 422 can be determined by 
observing which of the three marks 422g-422i on the 
second mount portion 422 is positioned across from the 
mark 41 2f on the outer tut>e 412. 

As shown in Rgs. 8 and 10-12, the drive cable 50 
extends tfirough the wrist 410 arid is coupled to the end 
effectors 60 and 70 via rod end 101 and jaw links 80. 
Articulation of the end eftector portion 400 is effected 
via knobs 260 and 270 in the same manner discussed , 
above with regard to the first embodiment of the present 
Invention. Rotatkxi of tubes 10 and 20 and drive rod 30 
with respect to handle 360 is effected via rotation loiob 
290 in the same manner set out alx>ve with regard to 
the first embodiment of the present invention. 

While, in the fllustrated embodiment, three 
recesses 440a-440c are disctosed. it is contemplated 
t)y the present invention that two or more than tfiree 
recesses may be provided. 

While certain representative embodiments and 
details have been shown for purposes of IDustrating the 
invention, it will t>e apparent to those skilled in the art 
that various changes in the methods and apparatus dis- 
closed herein may be made without departing from the 
scope of the inventton, which is defined in the appended 
claims. 

Claims 

1 . A surgical tnstnjment comprising: 

an ekxigate tubular sectton including a tubUar 
portion (10) and an end effector mount (424). 
said end effector mount (424) having first and 
second nx)unt porttons (420. 422) and wrist 
means (410) associated witti said first and sec- 
ond mount portions (420. 422) for permitting 
acjustment of the angular position of saki first 
mouit portion (420) relative to said second 
mount portion (422). saki tubular portion (10) 
being pivotatrfy connected to a proximal end of 
said second mount portk>n (422): 
first and second end effectors (60. 70) pivotably 
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connected to a distal end of said firel mount 
portion (420); and 

actuator means (30) connected to said first and 
second end effectors (60. 70) for effecting piv- 
otaWe movement of said frst and second end s 

effectors (60. 70). 

2. A surgical instrument as set forth in daim 1 . further 
including means connected 1o said end effector 
mount (424) for effecting pivoiable nwemert of to 
said end effector mount (424) rdalive to said tiAju- 
lar portion (10). 

3. A surgical instrument as set forth in daim 2. 
wherein said means for effecting pivotaWe move- is 

ment of said end effector mount (424) relative to 
said tubular portion (10) comprises: 

an articulation tube (20) connected at its distal 
end to a proximal end of said second mount 20 
portion (422); and ^ 
means connected to a proximal end of saifl 
articulation tube (20) for reciprocating said 
articulation tube (20). 

25 

4. A surgical instrument as set forth in daim 3, further 
including means for effecting simultaneous rotation 
of said first and second end effectois (60. 70). said 
end efledor mount (424). and said tUxilar portion 
(10) about a longrtudinal axis of said tubular portion so 

(10). 

5. A surgical instrument as set forth In daim 1, 
wheran said wrist means (410) comprises: 

■ 55 

an outer tube (412) f ixedly connected to a prox- 
imal end of said first mount portion (420). said 
outer tube (412) induding an internal spcBig 
engagement member and an Internal position 
engagement tooth (412d); ^ 
a spring retention pin (416) positioned within 
said outer tube (412) and including a sleeve 
portion (416a) and a spring contact portion 
(416b). said sleeve portion (416a) being fixedly 
mounted within a bore (422a) in a distal end off 45 

said second mount portion (422); 
a spring (414) positioned about said sleeve 
portion (416a) off said spring retention pin (416) 
and Interposed between said internal spring 
engagement member (412c) and said spring so 
contact portion (416b) for biasing a proximal 
end (412c) of sakJ outer tube (412) toward said 
distal end of said second mount portion (422); 
and 

at least first and second recesses (440a. b) S5 
tonned within said distal end of said second 
mount portion (422) and spaced circumferen- 
lially apart from one another about said distal 
end of said second mount portion (422). said 
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outer tube (412) being rotatable about a central 
axis of said end effector mount (424) between 
a first position where sad position engagement 
tooth (41 2d) engages vnth said first recew 
(440a) and a second position where said posi- 
tion engagement tooth (412d) engages with 
said second recess (440b) to effect adjustment 
of the angular position of said f irst mourt por- 
tion (420) relative to said second mount portion 
(424). 



6. A surgical mstnwient as set forth in daim 5, 
wherein said Internal spring engagement member 
corrprises a snap ring (412c) located wwlhin an 
internal circumfferential recess m said outer ti*e 
(412). 

7. A surgical instojmenl as set forth in daim 5. 
wherein said wrist means (410) further indudes a 
third recess (440c) formed witWn said distal end of 
said second mourt portion (422). said second and 
third recesses (440b. c) being spaced wroxi- 
mately 45' and 90'. respectively, from said first 
recess (440a). 

8. A surgical instrument as set forth in daim 1, 
wherein said actuator means comprises: 

a first hancfle sedion (350) oonneded for pivot- 
able movement relative to a second handle 

section peO); and 

means connected to proximal ends of said first 
and second end effectors (60. 70) and to sakJ 
first handle section (350) for effecting pivotaWe 
movement of said first and second end effec- 
tors (60, 70) upon pivotatily movement of said 
first handle section (350) relative to said sec- 
ond handle section (360). 

9. A surgical kistrumert as set forth in daim 1. 
wherein said first and second end effectors (60. 70) 
conprise first and second cutting blades pivolably 
connected to one another. 

PatentansprQche 

1. Chlnirgisches Instrument, umlassend: 

einen sich langs erstreckenden, rohrfOmiigen 
Abschnitl. umf&ssend ein rohrfonniges Tell (10) 
und eine Endorganbefestigung (424), wobel 
die Endorganbefestigung (424) erste und 
zweHe Befestigungsteile (420, 422) aufwetet 
und ein Anienkbolzen (410) den ersten und 
zweiten Befestigungsteilen (420. 422) derart 
zugeordnet ist. daB eine Einslellung der Win- 
kelstellung des ersten BefesUgungsteils (420) 
in bezug auf den zweiten Beffestigungsleil 
(422) mOglich ist, wobel der rohrformige Tel 
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(10) mit dem hinteren Ende des zweiten Befe- 
stigungsteils (422) schwenkbar vertxmden ist; 
erste und zweite Endorgane (60. 70) nr^ einem 
vorderen Ende des ersten Befestigungsteiis 
(420) schwenM3ar vertxmden sind; und s 
eine Betatigungsvorrichtung (30) mit den 
ersten und iweKen Endorganen (GO, 70) im 
Sinne einer Schwenkbewegung der ersten und 
2weiten Endorgane (60. 70) vertxjnden isL 

10 

2. Chirurglsches Instrument nach Anspruch 1. femer 
unnfassend eine Vonichtung. die tnit der Endorgan- 
befestigung (424) im Sinne einer SchwenMsewe- 
gung der Endorganbefesligung (424) in bezug auf 
das rohrfOnrnige Teil (1 0) verbunden ist. is 

3. Chirurgisches Instrument nach Anspruch 2. wobei 
die Vonichtung zum Bewirken einer Schwenkbewe- 
gung der Endorganbefestigung (424) in bezug auf 
den rohrfOrmigen Teil (10) umfa6t: 20 

ein Schwenkrohr (20). das mit seinem vorde- 
ren Ende mit einem Nnteren Ende des zweiten 
Befestigungsteiis (422) vertxinden ist; und 
eine Vorrichtung. die mit einem hinteren Ende 2S 
des Schwenkrohres (20) fur eine Hin- und Her- 
bewegung des Schwenkrohres (20) veibunden 
isL 

4. Chirurgisches Instrument nach Anspruch 3. femer 30 
unnfassend eine Vonichtung zum Bewirken einer 
gleichzeitigen Drehung der ersten und zweiten 
Endorgane (60, 70). der Endorganbefestigung 
(424) und des rohrlOrmigen Teas (10) urn eine 
Lftngsachse des rohrfOnrrtgen Teib (1 0). ss 

6. Chirurgisches Instrument nach Anspruch 1, wobei 
der Anienkbotzen (410) um(a8t: 

ein AuBenrohr (412). das mit einem hinteren 40 
Ende des ersten B^estigungsteiis (420) fest 
vertDunden ist wobei das auBere Rohr (412) 
ein inneres. eine Feder eriassendes Gated und 
einen inneren PosHlonierzahn (41 2d) umfaBt; 
einen FederhaHezapfen (416). der innerhalb 46 
des duBeren Rohres (412) angeordnet ist und 
einen Hulsentell (416a) sowie einen die Feder 
abstOtzenden Teil (416b) umfaBt. wobei der 
HQIsenteil (416a) innerhalb einer Bohning 
(422a) in einem vorderen Ende des zweiten so 
Befestigungsteiis (422) fest angeordnet ist; 
eine Feder (414) um den HOIsentea (416a) des 
Federhaltezapfens (416) hemm angeordnet 
und zwischen dem inneren, an der Feeder anlie- 
genden Organ (412c) und dem die Feder ss 
abstOtzenden TeQ (416b) zur Vorspannung 
eines hinteren Endes (412c) des duBeren Roh- 
res (412) in Richtung des vorderen Endes des 
zweiten Befestigungsteiis (422) zwischenge- 



schaltet ist; und 

ntindestens erste und zweite Ausnehmungen 
(440a. b). die innertialb dee vorderen Endes 
des zweiten Befestigungsteas (422) enthalten 
und um das vordere Ende des zweiten B^esti- 
gungsteils (422) in Umfangsrk:htung voneinan- 
der beabstandet sind, wobei das duBere Rohr 
(412) um eine Mittelachse der Endorganbefe- 
stigung (424) zwischen einer ersten Stellung. 
in der der Positwnierzahn (41 2d) in die erste 
Ausnehnung (440a) eingreift und einer zwei- 
ten Stellung drehbar ist. in der der Positionier- 
zahn (412d) in die zweite Ausnehmung (440b) 
eingrdft um eine Einstellung der Winkelstel- 
tung des ersten Befestigurigsteils (420) in 
bezug auf den zweiten Befestigungsteil (424) 
zu bewirken. 

6. Chiojrgisches Instrument nach Anspruch 5, wobei 
das innere, an der Feder anliegende Organ einen 
Schnappring (412c) umfaBt. der innertialb einer 
inneren. sich Qber den Umfang erstreckenden Aus- 
nehmung in dem duBeren Rohr (412) angeordnet 

7. Chirurgisches Instrument nach Anspruch 5, wobei 
der Anlenkt)olzen (410) ferner eine dritte Ausneh- 
mung (440c) umfaBt. die innerhalb des vorderen 
Endes des zw«ten Befestigungsteas (422) enthal- 
ten ist. wobei die zweiten und dritten Ausnehmun- 
gen (440b, c) in ^inem Abstand von jeweils 
annflhemd 45* und 90* von der ersten Ausneh- 
mung (440a) angeordnet sind. 

8. Chiairgisches Instrunrient nach Anspnjch 1, wobei 
die Betatigungsvorrichtung umfaBt: 

einen ersten Griffteil (350). der im Sinne einer 
Schwenkbewegung in bezug auf einen zweiten 
Griffteil (360) angeordnet ist: und 
eine Vorrichtung. die mit den hinteren Enden 
der ersten und zweiten Endorgane (60. 70) 
sowie mit denh ersten Griffteil (350) verbunden 
ist, um eine Scfiwenkt>ewegung der ersten und 
zweiten Endorgange (60. 70) nach einer 
Schwenkbewegung des ersten Griffteils (350) 
in bezug auf den zweiten Griffteil <360) zu 
bewirken. 

9. Chirurgisches Instrument nach Anspruch 1, wobei 
cfie ersten und zweiten Endorgane (60. 70) erste 
und zweite Schneidmesser unrrfassen. die mitein- 
ander schwenktKir vertxmden sind. 

Revendications 

1 . Instalment cHairgfeal oomportant : 

un bloc tubutatre altong^ comprenant une par- 
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tie tubulaire (10) el une monture (424) d'effec- 
teurs d'extr6mit6, ladite monture (424) 
d'effecleurs d'©ctr6mit6 ayant des premiere et 
eeconde parties (420. 422) de monture et des 
moyens1ormampoignel(410)associ6sauxdi- s 
tes preni^ et seconde parties (420, 422) de 
monture afin de permettre un rdglage de la 
position angulaire de ladite premiere partie 
(420) de monture par rapport d ladite seconde 
partie (422) de monture. ladite partie tubulaire io 
(1 0) 6tant reli6e par pivotement k une extr6mil6 
proximate de ladite seconde partie (422) de 
monture ; 

des premier et second effecteurs d'exlr6mit6 
(60, 70) relics par pivotement ^ une extr6mit6 JS 
distale de ladite premiere partie (420) de mon- 
ture ;et 

des moyens Ibrmant actionneur (30) reli^ 
auxdits premier et second effecteurs d'extr6- 
mrt6(60,70)destin6sSilaireeffecluerunmou- 20 
vement de pivotement desdits premier et 
second effecteurs d'extr^it^ (60, 70). 

Instrument chirurgical selon ia revendication 1. 
conprenant en outre des moyens reli6s k ladite 25 
monture (424) d'effecteurs d*extr6mit6 destin6e k 
faire, effectuer!..un_mouvement de pivotement de 
ladite monture (424) d'effecteurs d'extr6mit6 par 
rapport & ladHe partie tubulaire (10). 

... ^ - — - — 30 

Instrument chirurgical selon la revendicalion 2, 
dans lequel lesdits moyens pour faire effectuer un 
mouvement de pivotement de ladite monture (424) 
d'effecteurs d'extr6mit6 par rapport k ladite partie 
tubulaire (10) oomprennent : ^ 

un tube d'articulation (20) reli6. en son extr6- 
mlt^ distale, une extr6mit§ proximate de 
ladite seconde partie (422) de monture ; et 
des moyens relics k une extr6mit6 proximale ^ 
dudit tube d'articulation (20) destines k faire 
aller et venir ledit tube d'articulation (20). 

instrument chin^gical selon la revendication 3. 
oonprenant en outre des moyens pour faire effec- 
tuer une rotation simultande desdils premier et 
second effecteurs d'extr6mit6 (60, 70). de ladite 
monture (424) d'effecteurs d*exlr6mit6 etde ladite 
partie tubulaire (10) autour tfun axe lon^tudinal de 
ladite partie tubulaire (10). 

Instruntent chirurgical selon la revendication 1. 
dans lequel lesdits moyens formant poignet (410) 
oornprennent : 

un tube ext6rieur (412) reli6 fixement k une 
extr6mit6 proximale de ladite premiere partie 
(420) de monture. ledit tube exi6rieur (412) 
conrprenant un organe de prise de ressort 



interne et une dent de prise de position interne 
(4iad): 

une chevflle tfanrftt (416) de ressort plac6e k 
I1nt6rieur dudit tube ext6rieur (412) et compre- 
nant une partie fbmnant manchon (416a) el une 
partie de contact de ressort (416b). ladite par- 
tie formant manchon (416a) 6tant mont6e fixe- 
ment k rint6r»eur d^un al6sage (422a) dans une 
extr^mitd distale de ladite seconde partie (422) 
de monture : 

un ressort (414) plac6 autour de ladite partie 
fomiant manchon (416a) de ladite cheMB 
d'arret (416) de ressort et interpos6 entre ledit 
organe de prise de ressort interne (412c) et 
ladite partie de contact de ressort (416b). des- 
tine k soWciter une extr6mit6 proximate {412c) 
dudit tube ext6rieur (412) vers ladite extr6mit6 
distale de ladite seconde partie (422) de mon- 
ture ; et 

au moins des premier et second 6videmen1s 
(440a. b) form6s k I'int6rieur de ladite exlr6nit6 
distale de ladite seconde partie (422) de rrxHi- 
ture et espac6s circonf6rentieDement Vun de 
I'autre autour de ladite extr6mit6 distale de 
ladite seconde partie (422) de monture, ledit 
tube ext6rieur (412) pouvanl etre mis en rota- 
. tion autour d'un axe central de ladite monture 
(424) d'effecteurs d'extr6mit6 entre une pre- 
miere position oCi ladite dent (412d) de prise de 
position vient en prise avec ledit premier 6vide- 
ment (440a) et une seconde position 011 lacf te 
dent (4i2d) de prise de position vient en prise 
avec te second 6videment (440b) pour effec- 
tuer un r^lage de la position angulaire de 
ladite premiere partie (420) de monture par 
rapport k ladite seconde partie (424) de mon- 
ture. 

6. Instrument chirurgical selon la revendication 5, 
dans lequeljedit organe de prise de ressort interne 
oonprend un jonc rfarrfit (412c) situ6 k Iint6rieur 
d'un 6videment clrconf6rentiel interne m6nag6 
dans ledit tube 6xt6rieur (412). 

7. Instilment chirurgical selon la revendication 5. 
dans lequel lesdits nx>yens formant poignet (410) 
oonprennent en outre un troisi^me 6videment 
(440c) fomtk k ilnt^eur de ladite extr6mit6 distale 
de ladite seconde partie (422) de monture. lesdits 
second et troisidme 6videmenls (440t3, c) tent 
espac6s apprcximativement de 45* et de 90", res- 
pectivement dudit premier 6videment (440a). 

8. Instrument chimrgical selon la revendication 1. 
dans lequel lesdits moyens fbnmant actionneur 
oomprennent : 

une premiere partie formant poign6e 050) 
relive en vue d'un mouvement de pivotement 
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par rapport k une Geconde partie formant poi- 
gn6e(360):et 

des moyens relics auxdrtes extr6mit68 praxi- 
males desdits premier et second eflecteurs 
d'extr^mit^ (60. 70) et ^ iadite premise partie s 
Ibrmant poign6e (350). pour faire effectuer un 
mouvernent de pivotement desdrts premier et 
second effecteurs d*extr^it6 (60, 70} lots d*un 
mouvernent de pivotement de Iadite premidre 
partie formant potgn6e (350) par rapport d io 
ladhe seconde partie formant poign^ (360). 

9. Instrument chirurgtcal selon la revendication 1. 
dans lequel lesdits premier el second effedeurs 
d*6xtr^it6 (60. 70) conprennent des premiere et is 
seconde lames de coupe reli^ par pivotement 
I'une k rautre. 
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